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@ The present invention relates to a self-diagnos- 
ing method which shortens the diagnosing time for a 
ROM which is provided within a mobile telephone 
set for u^ in a mobile telephone switching system 
and mobile telephone set being applied the method. 
When the power supply is turned ON, a complemen- 
tary value which complements to set up the sum of 
data stored within all the addresses of the ROM as a 
certain specific value, ROMCHK, which is the con- 
tent of the data stored within a specific address of 
the ROM. is compared with NVMCHK which is the 
content of data stored previously within a specific 
address of a non-volatile memory with the same 
value as the ROMCHIC If they do not coincide, then 
the content of the data within the entire area of the 
ROM Is calculated for the diagnosis. In this case, the 
content stored within ttie specific address of the 
ROM is the sum of the data values within the entire 
area of the ROM, and the content stored within the 
specific address of the non-volatile memory is the 
same as this sum value. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present Invention relates to a method of 5 
self-diagnosing a mobile telephone set for use in a 
mobile telephone switching system, and particu- 
larly to a method of self-diagnosing a read-only 
memory (hereinafter referred to as ROM) which is 
provided with the mobile telephone set io 

2. Description of the Related Art 

In mobile telephone sets, various self-diag- 
noses are carried out when the power supply is 15 
turned ON, and the reliability of mobile telephone 
sets is Improved by preventing use unless the 
mobile telephone sets are determined to be nonnr\aI 
as a result of self-diagnoses. The self-diagnoses, 
include a diagnosis for a ROM provided within the 20 
telephone sets, which must be carried out without 
fail. In this case, the contents of all the addresses 
of the ROM are read out to cany out operations 
such as summing up or logic calculus exclusive 
OR. If each operational result turns out to be a 25 
value calculated previously, then a content of the 
ROM is determined to be normal, while; if not, then 
it is detemnined that something abnormal exists 
within the content of tiie ROM and the user is 
informed of that fact. so 

Incidentally, in recent mobile telephone sets, as 
the program size of the man-machine interface 
portion has been increased in order to achieve 
various functions, the capacity of ROM has been 
conrespondingly increased from 512 kbits to 1 Mbit 35 
As a result, there has arisen a problem in that it 
takes a long time for diagrtosis if, each time the 
power supply is turned ON, the contents of all the 
addresses of ROM is read out for operation and the 
result of this operation is compared with a specific 40 
value to diagnose the ROM. For example, if a 
typical eight-bit microprocessor (hereinafter re- 
fen-ed to as a CPU) t^es about 1 to 2 seconds for 
the diagnosis, it takes about 1 to 2 seconds until 
the telephone set becomes operable after the pow- 45 
er supply is tumed ON. which irritates the user and 
results in a serious problem to impaire the reputa- 
tion of the mobile telephone switching system. In 
addition, also for the manufacturer, since the tele- 
phone set cannot be tested for about 1 to 2 sec- so 
onds after the power supply is turned ON, the 
numba' of man-hours required for Inspection is 
increased thereby resulting in an increase tn manu- 
facturing cost 

55 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention 



is to provide a mettiod of shortening the self- 
diagnosing time of a mobile telephone set 

Further, another object of the present invention 
is to provide a method of self-diagnosing to make 
the mobile telephone set available for use imme- 
diately after the power supply is turned ON. 

Still another object of the present invention is 
to provide a method of self-cpagnosing to make the 
mobile telephone set available for inspection imme- 
diately after the power supply is tumed ON at tine 
inspection stage during manufacture. 

In order to achieve the objecte described 
above, the self-diagnosing method of the present 
invention comprises steps to compare the content 
of the data stored within a specific address of tiie 
ROM with that stored within a specific address of a 
non-volatile memory when the power supply is 
turned ON, to determine whether the ROM is nor- 
mal or not by comparing whether tiie two contents 
of data coincide with each oti^er and calculates the 
data stored within all the addresses of the ROM 
according to the predetermined calculus to com- 
pare its result with the data stored witiiin the non- 
volatile memory when the two contents of the data 
do not coincide. The content of the data stored 
within the specific address of the ROM may be the 
sum of the data stored within all the areas of the 
ROM, the value to complement tiie sum as a 
certain specific value, the result of the exclusive 
logical OR of ttie data stored within all the ad- 
dresses of tiie ROM or the sum of the cyclic 
redundancy codes for each data within all the ad- 
dresses of the ROM. 

The above and other objects, features and ad- 
vantages of the present invention will become ap- 
parent from tiie following description and the ap- 
pended claims, taken in conjunction witii tiie ac- 
cornpanying drawings. 

Still further object of the invention is to provide 
a mobile telephone set having a method of shor- 
tening tiie self-diagnosing time. 

In order to achieve the object described above, 
tiie mobile telephone set comprises first memory 
means having a plurality of memory locations in 
each of which data are to be stored, second mem- 
ory means having a specific memory location in 
whk::h data are to be stored, means for comparing 
first data stored in one of the plurality of memory 
locations with second date stored in the specific 
memory location, calculation means for making a 
calculation on all data stored in the pluraFity of 
memory locations when the first and second data 
do not coincide each other, to produce a calcula- 
tion result means for comparing calculation result 
with a predetermined value and means for indicat- 
ing tiie first memory means to be abnormal when 
the calculation result differs from ttie predeter- 
mined value. 
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Further, the calculation means for making a 
caicutation on all data stored in the plurality ot 
memory focations may be means for summing ail 
data stored in the plurality of memory locations to 
produce the sum of the all data as the calculation 
result, the first memory means may comprise a 
read only memory (ROM) aid the second mennory 
means may comprise a non-volatite memory in the 
mobile telephone set according to the invention 
described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a flowchart of a specific embodiment of 
• a self-diagnosing method for the mobile tele- 
phone set according to the present Invention; 
and . 

Rg. 2 is a block diagram of the mobile tele- 
phone set to which the self-diagnosing method 
according to the present invention shown in Fig. 
1 is applied. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

A specific embodiment of the present invention 
is hereinafter described with reference to the ac- 
companying drawings. 

Rg. 2 is a block diagram of the essential 
portion of a mobile telephone set to which the self- 
diagnosing method according to the present inven- 
tion shown in Rg. 1 is applied. This mobile tele- 
phone set coniprises CPU 1» ROM 2 and non- 
volatile memory 3. 

Any arbitrary content of ROM 2 can be written 
into any arbitrary address within non-volatile mem- 
ory 3. CPU 1 determines whether the content of 
data stored within a specific address of ROM 2 and 
that of non-volatile memory 3 coincide by compar- 
ing them. 

Based on this circuit arrangement the diagnos- 
ing method according to the present invention is 
hereinafter described with reference to Fig. 1. At 
first, in step 81, the mobile telephone set is Initial- 
ized. Next, in step 82, CPU 1 compares ROMCHK 
which is data stored within , a specific address of 
ROM 2 with NVMCHK which is data stored within a 
specific address of the non-volatile memory 3. The 
value of ROMCHK is the complementary data pro- 
vided to set up the sum of the values of the data of 
all the addresses of ROM 2 as a certain specific 
value, for example, OOOOH, which ts assigned at the 
stage of factory inspection, while NVMCHK is the 
same value as that described above, which is 
stored wiSiin non-volatile memory 3. In this case, 
the content of NVCHK is previously written within 
the specific address of non-volatile memory 3. H 
both contents coincide, then ROM 2 is detemnined 



to be normal, after which the self-diagnosis pro- 
ceeds to the next self-diagnosing operation step 
87. If they do not coincide, the operation proceeds 
to step S3 deciding that some change has been 
5 added to the content of ROM 2. 

In step S3, the data values of all the addresses 
of ROM 2 are read out, and their sum is calculated 
- as a checking sum (hereinafter referred to as 
CSUM). Step 84 is a process for^determlning 

70 whether the value of CSUM is equal to the value 
calculated and stored in another address of ROM 2 
previously, for example, OOAOH and, if it is a value 
other than OOAOH, then it Is determined that some- 
thing abnormal exists in the content of ROM 2, and 

15 indicates to the user that ROM 2 is abnormal in 
step 85. On the other hand, if the value of CSUM is 
OOAOH, then it is determined that the content of 
ROM 2 is normal, and after revising the value of 
ROMCHK of ROM 2 and the value of NVMCHK of 

20 the non-volatile memory 3 in step 6. proceeds to 
carry out next self-diagnosing operation step 7. 
Incidentally, although in this emtx)diment, a com- 
plementary value which complements to set up the 
sum of the data of all the area of the ROM as a 

25 predetenmined value is compared in order to deter- 
mine the validity of the ROM, the value may be 
that sum per se, the exclusive logical OR of the 
data within ail the addresses of ROM 2 or the sum 
of the cydic redundancy codes of the data within 

30 all the addresses of ROM 2. 

While certain representative embodiments have 
been described for the purpose of illustrating the 
invention, it wilt be apparent to those skilled in the 
art that various changes and modifications may be 

35 made therein without departing from the spirit or 
scope of the invention. 

Claims 

40 1. A method of seff-diagnosing a mobile tele- 
phone set for use in a mobile telephone 
switching system having a read only memory 
(ROM), a non-volatile memory and a micropro- 
cessor and a data, which content is the cah 

45 tulated result of all the data stored in the ROM 
according to a predetemiined calculus, stored 
wtihin the specific locations of the ROM and 
non-volaiile memory comprising the steps of: 
comparing the content of the data stored within 

50 a specific address of said ROM with that of 
said non-volatile memory when the power sup- 
ply is turned ON; proceeding calculation of all 
the data stored In said ROM according to saki 
calculation when said contents of the data 

55 stored in the ROM and non-volatile memory do 

not cdndde and Indicating the abnonmaOty of 
ROM when said cak^ulated result differs from 
the content of the data stored in the non- 
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volatile memory. 

2. The method of self-diagnosing a mobile tele- 
phone set described in Claim 1 wherein the 
content of the data stored within the specific 
address of said ROM is the sum of the data 
values stored within all the addresses of said 
ROM, and the content of the data stored within 
the specific address of said non-volatile mem- 
ory is the same value as said sum. 

3. The method of self-diagnosing a mobile tele- 
phone set described in Claim 1 wherein the 
content of the data stored within the specific 
address of said ROM is the exclusive OR of 
the data stored within ad the addresses of said 
ROM. and the content of the data stored within 
the specific address of said non-volatile mem- 
ory is the same value as said result of the 
exclusive OR. 

4» The method of self-diagnosing a mobile tele- 
phone set described in Claim 1 wherein the 
content of the data stored within the ^ecific 
address of the ROM is the sum of the cyclic 
redundancy codes of the data stored within aD 
the addresses of said ROM, and the content of 
the data stored within the specific address of 
said non-volatile memory is the same value as 
said sum. 

5. The method of self-diagnosing a mobile tele- 
phone set described in Claim 1 wherein the 
content of the data stored within the specific 
address ot said ROM is a complementary val- 
ue which complements to set up the sum of 
the data stored within all the addresses of said 
ROM as a certain specific value, and the con- 
tent of the date stored within the specific ad- 
dress of said non-volatile memory is the same 
value as said complementary value. 

6. An apparatus comprising: 

first memory means having a plurality of 
memory locations in each of which data are to 
be stored; 

second memory means having a specific 
memory location in which data are to be 

stored; 

me^s for comparing first data stored In 
one of said plurality of memory locations with 
second data stored in said specific memory 
location; 

calculation means for making a calculation 
on all data ^red in ^d plurality of memory 
locations when said first and second data do 
not coincide each other, to produce a calcula- 
tion result; 



means for comparing calculation result 
with a predetermined value; and 

means for^ indicating said first memory 
means to be abnormal when said calculation 
5 result differs from said predetenmlned value. 

7. An apparatus as claimed In claim 6, wherein 
said calculation means comprises means for 
summing ail data stored In said plurality of 

10 memory locations to produce the sum of all 

the data as said calculation result. 

8. An apparatus as claimed in claim 6. wherein 
said first memory means comprises a read 

IS only memory (ROM), and wherein said second 

memory means comprises a non-volatile mem- 
ory. 
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@ The present invention relates to a setf-diagnos- 
ing method which shortens the diagnosing time for a 
ROM which is provided within a mobile telephone 
set for use in a mobile telephone switching system 
and mobnle telephone set being applied the method. 
When the power supply Is turned ON, a complemen- 
tary value which complements to set up the sum of 
data stored within all the addresses of the ROM as a 
certain specific value. ROMCHK, which is the con- 
tent of the data stored within a specific address of 
the ROM, is compared with NVMCHK which is the 
content of data stored previously within a specific 
address of a non-volatile memory with the same 
value as the ROMCHK. If they do not coincide, then 
the content of the data within the entire area of the 
ROM is calculated for tiie diagnosis. In this case, the 
content stored within the specific address of the 
ROM is the sum of the data values within the entire 
area of the ROM, and the content stored within the 
spedfic address of the non-volatile memory is the 
same as this sum value. 
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